Hyperosmolarity inhibits galactosyl receptor-mediated but not fluid phase endocytosis in isolated rat hepatocytes.
We have investigated the effects of hyperosmolarity induced by sucrose on the fluid phase endocytosis of the fluorescent dye lucifer yellow CH (LY) and the endocytosis of 125I-asialo-orosomucoid (ASOR) by the galactosyl receptor system in isolated rat hepatocytes. Continuous uptake of LY by cells at 37 degrees C is biphasic, occurs for 3-4 h, and then plateaus. Permeabilized cells or crude membranes do not bind LY at 4 or 37 degrees C. Intact cells also do not accumulate LY at 4 degrees C. The rate and extent of LY accumulation are concentration- and energy-dependent, and internalized LY is released from permeabilized cells. Efflux of internalized LY from washed cells is also biphasic and occurs with halftimes of approximately 38 and 82 min. LY is taken up into vesicles throughout the cytoplasm and the perinuclear region with a distribution pattern typical of the endocytic pathway. LY, therefore, behaves as a fluid phase marker in hepatocytes. LY has no effect on the uptake of 125I-ASOR at 37 degrees C. The rate of LY uptake by cells in suspension is not affected for at least 30 min by up to 0.2 M sucrose. The rate of endocytosis of 125I-ASOR, however, is progressively inhibited by increasing the osmolality of the medium with sucrose (greater than 98% with 0.2 M sucrose; Oka and Weigel (1988) J. Cell. Biochem. 36, 169-183). Hyperosmolarity completely inhibits endocytosis of 125I-ASOR by the galactosyl receptor, whereas fluid phase endocytosis of LY is unaffected. Cultured hepatocytes contained about 100 coated pits/mm of apical membrane length as assessed by transmission electron microscopy. In the presence of 0.4 M sucrose, only 17 coated pits/mm of membrane were observed, an 83% decrease. Only a few percent of the total cellular fluid phase uptake in hepatocytes is due to the coated pit endocytic pathway. We conclude that the fluid phase and receptor-mediated endocytic processes must operate via two separate pathways.